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Waveguide optical isolator 
integratable to LDs and SOAs 
At the Dept of EEE, Tokyo Institute of
Technology OITDA, Japan researcher
Tetsuya Mizumoto  has worked on the
wafer bonding of magneto-optic garnet
with III/V compound semiconductors
which was developed for integrating an
optical isolator with semiconductor optical
devices.The preliminary experiment is
demonstrated in an interferometric isolator
having a semiconductor guiding layer.
Optical Fiber Communication conference
digest; OSA Trends in Optics and
Photonics Series 95A 398-400 (2004).
Ionic conductivity of amorphous
LLT thin film 
Researchers at the Electronic Engineering
Department, Faculty of Engineering, Gunma
University,Tenjin-Cho, Kiryu, Japan and the
School of Chemistry, St Andrews University,
Fife, Scotland, have lithium ion conductors
in their sights as these are attracting consid-
erable interest for the industrial application
of a lithium solid state battery. In particular,
Li+ ionic conductor TF expect to lead on-
chip battery and powering micro-machines.
The researchers have studied an ionic con-
ductor thin film with both academic and
industrial interest, and tried to prepare a
Li+ ion conductor thin film with high ionic
conductivity at room temperature.
Amorphous lithium lanthanum titanate
(LLT) thin films were prepared by the
pulsed laser deposition. By X-ray diffraction
measurement it was confirmed that crystal
structure of the thin films was amorphous.
The temperature dependence of the ionic
conductivity of the amorphous LLT thin
film was measured from 300 to 475K over
the frequency region 100Hz to 10MHz.The
value 0.35 eV was estimated as the activa-
tion energy of Li+ ionic conduction in the
film in the temperature region 300-475K.
It was revealed that the transfer ratio of Li+
ion for the ionic conduction of the amor-
phous LLT thin film is over 94%, and the
amorphous LLT thin film shows super-ionic
conduction at and above room tempera-
ture.The conductivity of the LLT thin film
was an order of magnitude higher than that
of its polycrystalline precursor, mainly due
to absence of the grain boundary elements
and its structural disorder.
Solid State Ionics 176, (5-6) , 553-558 (14
February 2005)
Subplcosecond exciton spin 
relaxation in GaN 
T Kuroda et al from the Department of
Applied Physics in Waseda University,
Tokyo, Japan, have been working with GaN
and the spin-relaxation process of A-band
exciton, observed by spin-dependent pump
and probe reflectance measurement with
sub-picosecond time resolution.
The spin-relaxation times at 150-225K are
0.47-0.25ps.These are at least one order of
magnitude shorter than those of the other
III-V compound semiconductors.The spin-
relaxation times are found to be propor-
tional to T-14, where T is the temperature.




G P Srivastava at the School of Physics,
University of Exeter, UK notes that control-
ling the physical properties of semiconduc-
tor surfaces plays an important role in the
miniaturisation of devices. Fabrication of
nano and sub-nano structures by depositing
adatoms provides an example of manipulat-
ing reconstruction and properties of semi-
conductor surfaces. There are a few guid-
ing principles that help to understand semi-
conductor surface reconstructions. For
understanding reconstructions of com-
pound semiconductor surfaces, the elec-
tron counting rule (ECR) is considered to
play a significant role. Structures of nearly
all III-V and II-VI low- and high-index sur-
faces are known to be consistent with this
rule, with possible exceptions of the InP
(1 1 1)A-(3 × 3)R30° and GaAs(1 1 1)B-
(19 × 19)R23.4° reconstructions.
Many adsorbate-covered compound 
semiconductor surfaces also reconstruct in
accordance with this rule but in a few
examples of adsorbate-covered surface
reconstructions, the ECR breaks down.
Atomic-scale theoretical investigations of
clean and covered low-index surfaces of
compound semiconductors are presented.
Particular emphasis is laid on the role of
the ECR in governing plausible surface
reconstructions.Trends are presented for
the characeristic tilt of the topmost atomic
layer and the highest localised phonon
mode on nonpolar III-V(1 1 0) surfaces,
including III-nitride compounds.
Reconstructions and electronic properties
of polar surfaces are explained in terms of
dimer formation on (0 0 1), and trimer
and/or chain formation on (1 1 1) faces. It
is pointed out that some surface recon-
structions stabilise as a result of a balance
between the ECR and minimisation of
adsorbate-induced local distortion.This is
demonstrated for the long-range ordered
reconstruction on the Sb:GaAs(1 1 1) B sur-
face. Applied Surface Science.Available on-
line 29 December 2004.
Stable p-ZnO thin films 
For S K Hazra and S Basu of the Materials
Science Centre, Indian Institue of Techno-
logy, Kharagpur, the goal is p-type Zno
films.The semiconducting ZnO thin films
were deposited on glass substrates by a
modified CVD method using reverse spray
of the precursor solutions. Films were char-
acterised by XRD and Hall effect measure-
ments at room temperature. XRD analysis
revealedthe  polycrystalline nature of the
grown films with different crystallographic
orientations.The type of conductivity and
carrier concentration  determined from
Hall effect measurements were dependent
on t deposition temperature and annealing
conditions. Oxygen control at 220°C pro-
duced p-ZnO film with high hole mobility 
(193 cm2/V s). Electrical conductivity was
correlated to the stoichiometry of the
grown films. Solid State Communications
133 (4),245-248 (January 2005)
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